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LAPPD Features
* LAPPD Technical Specifications

* LAPPD Design
e Stripline (Gen |) vs Capacitively Coupled (Gen Il)

e Gen Il LAPPD Performance

* Photocathode QE

* @Gain Measurement

* Dark Count Rate

* Timing and Position Resolution

* Summary
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Incom, Inc.

Founded 1971
~200 employees
Three facilities:
* |ncom West — Vancouver, WA 5%sa,
 Incom East (2) — Charlton, MA HQ Main Plant
« LAPPD P|Iot Production by Detector Busmess Unit (DB
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| Detector Pilot Production FaC|I|ty
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Large Area Picosecond Photodetector (LAPPD™)
Technical Overview

8" x 8” MCP-PMT
* Chevron pair of ALD-functionalized MCPs(10 pm or 20 pm) ==—————

e Glass/Ceramic package eecrrove

EMISSIVE

* 373 cm? effective area (97% open area)
High Gain (~107)
Bialkali Photocathode

* Sodium-Potassium-Antimony Na,KSb

e >30% QE at 365 nm
*  >95% spatial uniformity

SUBSTRATE

RESISTIVE

Timing Resolution
 SPE: ~48 ps (electronics limited), ~30 ps (Vagnoni, INFN)
« 5 GeV EM Shower: ~15 ps (Vagnoni, INFN)

Position Resolution ~ O(mm)

LAPPD 126

IN M 2022-03-21 LAPPD Workshop




inside)

MCPs + Spacers

Sidewall frit
bonded to
Anode plate

HV tabs at each corner

Photocathode

LAPPD Design

Internal Resistive

(Independently power

MCPs)
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* No wall or anode penetrations
* Active area: 195 mm x 195 mm
o X = Grid Spacer
o 350cm?(92%) = 373 cm? (S
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Gen-l vs Gen-ll

Gen-ll: Capacitively Coupled Ano

Gen-I: Stripline Anode with External Pixelated Boar

Centroid of adjacent

At -> Position ,/\ strips - Position Signal Pickup Board

* ~1 mm spatial resolution, ~50 ps TTS SPE * Fully customizable pi
* Good compromise between the number of (application specific
electronics channels and spatial coverage * Simultaneous ph

* Anode physically
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Gen-ll LAPPD

Photocathode HV
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LAPPD 126

EXIT OF EAIT

MCP HV Ultem Housing
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Photocathode QE at 365 nm
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Photocathode QE
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Gain vs PC Voltage

Gain Measurements
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Spatial GalnLAPPD 126 03-15-2022 at 825 V-MCP

107 TT

Spatial Gain Variation | |

o.. = 3.76E5
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Dark Count Rate

Dark Rates vs MCP Voltage

Dark Rates vs PC Voltage

LAFPPD 126 03-15-2022
l
|

LAPPD 126 03-15-2022
T

850
MCP Voltage (v per MCP)

Photocathode Voltage (V)

Gain ~6-10° , Dark rates ~1 kHz/cm?
@ 850V/MCP, 30V PC
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Dark Rates Decay

Dark Rates vs Time (hrs)

LAPPD 119 Dark Rate Decay LAPPD 119 Dark Rate Decay
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Single PE Timing Resolution

TTS vs PC Voltage Transit Time Distribution

©—o—= Transit Time Variation: 0.06485671 nS
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Measurements at INFN:
Ocpe ~ 30 ps, oppe ~15 ps (Vincenzo)
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* Dependent on Pixel size

(6 mm pitch)

* Position = 1D Centroiding
of neighboring row pixels

INCOM

* 4 mm pixel w/ 2 mm gap

Position Resolution
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Laser (1 mm dia
centered here




L o e e e e Y B B B

- Position Resolution by Centroid: 0.57 mm
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Position Resolution by Centroid: 0.57 mm

0=0.6mm

10 20 30
Position (mm; pitch: 6, width: 4, gap: 2mm)
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Summary

es
10 um/20 um MCPs
Glass/Ceramic

New internal support design - 373 cm? (97% active area)
Gen-ll = flexible pickup pattern modification

Performance
* High QE (Blue-sensitive) + High uniformity
* ~1E7 Gain

* Low Dark Rates

* ~30 ps SPE, ~¥15 ps MPE

 O(mm) position resolution
Availability

* Gen | Direct readout & Gen Il Capacitively Coupled
available today.

* High Rate Picosecond Photodetector (HRPPD 10 cm)
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